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ABSTRACT 
The DOE Safe ty  Analysis  and Review System (SARS), e s tab l i shed  
by DOE Order 5481.1, i s  designed t o  ensure t h a t  DOE opera t ions  a r e  
subjected t o  a systematic l i f e  cyc le  evaluat ion of t h e  s a f e t y  r i s k s  
t o  people, proper ty ,  and t h e  environment, both on and off  s i t e .  
Centra l  t o  t h e  SARS concept i s  t h e  requirement t h a t  s a f e t y  analyses  
conducted by t h e  responsible  opera t ing o r  design e n t i t y  be subjected 
t o  an independent review process.  This review r e s u l t s  i n  a w r i t t e n  
. . au thor iza t ion  by t h e  designated DOE o f f i c i a l  f o r  t h e  opera t ion t o  
proceed. 
The purpose of t h i s  q u a r t e r l y  repor t  i s  t o  summarize work per- 
formed t o  d a t e  by A. F. Meyer and Associates,  Inc. (AFMA) under DOE 
Contract DE-AC01-80ET13650.002 in  support of SARS implementation. 
Under t h i s  c o n t r a c t ,  AF'MA i s  providing t e c h n i c a l  a s s i s t a n c e  t o  DOE 
t o :  analyze SARS d a t a  and develop recommended miles tones  f o r  t h e  Head- 
q u a r t e r s  review requirements; analyze and recommend a l t e r n a t i v e  pro- 
cedures f o r  conduct of such reviews and develop c o s t s  thereon;  and 
support such Headquarters reviews and evaluate  SARS a c t i v i t i e s  a t  
p r o j e c t  and f i e l d  a n a l y s i s  and review l e v e l s .  
The deli .verables which o r i g i n a l l y  had been scheduled f o r  completion 
by t h i s  d a t e  have been delayed due t o  a DOE delay  i n  providing neces- 
sa ry  information t o  AFMA. Delivery of t h e  SARS Review Plan Schedule, 
t h e  Al te rna t ive  SARS Review Plan,  and t h e  SARS Documentation Report 
has been rescheduled t o  l a t e r  d a t e s .  The following s e c t i o n s  of t h i s  
quar te r ly  repor t  d i s c u s s  t h e  s t a t u s  of research and prel iminary 
f ind ings  of t h e s e  s tud ies .  
SARS REVIEW PLAN SCHEDULE 
AFMA i s  c u r r e n t l y  inves t iga t ing  t h e  a v a i l a b l e  d a t a  and developing 
a methodology f o r  t h e  determination of t h e  ASFE SARS review schedule. 
AFMA w i l l  apply t h i s  methodology t o  determine accura te  p ro jec t  sched- 
u l e s  and t a r g e t  d a t e s  f o r  completion of r e q u i s i t e  s a f e t y  a n a l y s i s .  
documents. The necessary review time then w i l l  be est imated f o r  each 
p ro jec t  based on t h e  hazard c l a s s  and o the r  d e t a i l s  of t h e  p ro jec t s .  
This l a s t  s t e p  i n  t h e  process cannot be accomplished u n t i l  c e r t a i n  
po l i cy  dec i s ions  which a f s e c t  t h e  review schedules have been reached 
by higher a u t h o r i t i e s  i n  OPTA and ASFE. However, AFMA w i l l  continue 
t o  at tempt t o  develop t e n t a t i v e  schedules i n  t h e  absence of t h i s  in- 
format %on. 
For p r o j e c t s  wi th  f u t u r e  s tar t -up d a t e s ,  t h e  F o s s i l  Energy Program 
Summary ~ocument  w i l l  be used t o  es t ima te  d a t e s  of completion of PSARs 
and FSARs un less  o f f i c i a l  projec ted  d a t e s  become ava i l ab le .  Where 
b a c k f i t s  a r e  required  f o r  p r o j e c t s  a l ready in  progress ,  an attempt 
w i l l  be made t o  a s c e r t a i n  t h e  projec ted  completion d a t e s  through 
d i r e c t  contact  with p ro jec t  personnel.  
ALTERNATIVE SARS REVIEW PLAN 
DOE Order 5481.1 r e q u i r e s  t h e  SARS review t o  inc lude a documented 
eva lua t ion  of t h e  adequacy of t h e  prevent ive  o r  m i t i g a t i v e  design 
f e a t u r e s .  Review of t h e  admin i s t ra t ive  c o n t r o l s  provided t o  l i m i t  t h e  
p r o b a b i l i t y  of an adverse occurrence o r  t h e  s e v e r i t y  of t h e  hazard is  
a l s o  required.  I n  add i t ion ,  t h e  review provided by t h e  l i n e  program 
organizat ion must be  conducted p r imar i ly  by ind iv idua l s  not  involved 
i n  t h e  DOE opera t ion being evaluated.  No c l e a r  des ignat ion is  made of 
t h e  o rgan iza t iona l  e n t i t y  t o  have review a u t h o r i t y  f o r  each c l a s s  of 
p ro jec t .  However, it i s  s t a t e d  i n  t h e  Order t h a t  t h e  review may be 
conducted a t  t h e  f i e l d  o r  Headquarters l e v e l .  
In t h i s  s tudy,  AFMA i s  i n v e s t i g a t i n g  a l t e r n a t i v e  means of pro- 
v id ing t h e  r e q u i s i t e  s a f e t y  reviews. Several  f a c t o r s ,  inc luding t h e  
l e v e l  of r i s k  and t h e  n a t u r e  of each p a r t i c u l a r  p r o j e c t ,  w i l l  a f f e c t  
t h e  type  and scope of t h e  s a f e t y  a n a l y s i s  and t h e  assoc ia ted  techni-  
c a l  and p rofess iona l  e x p e r t i s e  necessary  f o r  evaluat ion.  A.l?MA has  
begun an examination of t h e  r i s k  l e v e l  of t h e  va r ious  ASFE p r o j e c t s .  
Addi t ional ly ,  inves t iga t ion  of a  series of a l t e r n a t i v e s  depending upon 
each p ro j  e c t  ' s complexity has  been s t a r t e d .  Those a l t e r n a t i v e s  which 
a r e  f e l t  t o  deserve f u r t h e r  a n a l y s i s  a r e  discussed i n  t h e  following 
paragraphs, along wi th  some of t h e i r  r e spec t ive  pros  and cons. Thus 
f a r ,  AFMA has  begun inves t iga t ing  t h e  r e l a t i v e  merits of t h e  following 
e n t i t i e s  performing t h e  reviews : 
a DOE Headquarters 
DOE Operations Off i c e s  
a DOE Energy Technology Centers  
a Contractors/Consultants  
The review procesa could be focused a t  DOE Headquarters f o r  a l l  
proj  e c t s .  However, considering t h e  number of operat  ions  requ i r ing  
s a f e t y  analyses  and, thus ,  reviews, t h i s  would impose a major workload 
upon ASFE. Normally, a  separa te  review panel would be required  f o r  
each p ro j  e c t  except where t h e r e  was s i m i l a r i t y  of proj  e c t  s' hazards 
and scope of s a f e t y  a n a l y s i s  requirement. Typical ly,  each panel 
would r e q u i r e  a q u a l i f i e d  s a f e t y  s p e c i a l i s t ,  an independent a u t h o r i t y  
on s a f e t y  not  under t h e  d i r e c t  con t rac t  of DOE, and a member from 
another p ro jec t  under.FE cognizance, but  not  i n  the .same administra-. 
t i v e  management scheme a s  t h e .  p ro j  e c t  under review. Other group 
members. should .  have t e c h n i c a l  o r  s a f e t y  q u a l i f i c a t i o n s  r e l a t e d  t o  
t h e  unique c h a r a c t e r i s t i c s  of t h e  involved p ro jec t  o r  f a c i l i t y .  
A s h o r t  and simple s a f e t y  a n a l y s i s  document, such a s  f o r  a low 
r i s k  p r o j e c t ,  may be t h e  subject  of a s i n g l e  formal meeting of a 
review panel.  A complex s a f e t y  a n a l y s i s  i s  o f t e n  developed i n  phases 
and should a l s o  be reviewed i n  phases. This  would e n t a i l  a major 
commitment of time and personnel resources  f o r  t h e  formal review meet- 
ings  and f o r  f u l f i l l i n g  documentat ion  requirement s. I n  add i t ion ,  
s i te  v i s i t s  a r e  o f t e n  required  f o r  an adequate understanding of t h e  
s a f e t y  a n a l y s i s ,  e s p e c i a l l y  i n  t h e  case  of h igh r i s k  p r o j e c t s .  
I n  l i g h t  of t h e s e  requirements, it i s  c l e a r  t h a t  a s u b s t a n t i a l  
number of a d d i t i o n a l  environmental, hea l th ,  and s a f e t y  personnel 
would have t o  be h i red  by DOE i n  order  f o r  Headquarters t o  assume t h e  
e n t i r e  review r e s p o n s i b i l i t y  using DOE HQ employees. The HQ review 
panel could,  a s  one opt ion,  be comprised of s a f e t y  and h e a l t h  exper t s  
from t h e  Operations Off ices  and t h e  ETCs. Const ra in ts  on t h i s  in- 
clude t h e  l a c k  of a v a i l a b l e  q u a l i f i e d  f i e l d  personnel  and/or l ack  of 
' a v a i l a b l e  funds. On t h e  o the r  hand, HQ could h i r e  a permanent con- 
s u l t a n t  t o  coordinate  review panels ,  ensure t h e  provis ion of inde- 
pendent reviews, a l ~ d  uia i i~ta in  t h e  doeurnentat ion f i l e ,  The major 
weakness of t h e s e  opt ions  i s  t h a t  persons having no knowledge of t h e  
s p e c i f i c  s i t e  and opera t ion described i n  t h e  s a f e t y  a n a l y s i s  would 
o f t e n  be charged with reviewing t h e  adequacy of t h e  document. This 
could r e s u l t  i n  e i t h e r  a d e f i c i e n t  review o r  one which i s  extremely 
i n e f f i c i e n t  , t ime consuming, and c o s t l y  because t h e  p a r t i c i p a n t s  
would be s t a r t i n g  out  so low on che l ea rn ing  curve. 
The imposit ion of such a heavy workload upon ASFE could r e s u l t  
i n  c o s t l y  de lays  of opera t ions ,  . sa fe ty  reviews, and r e s u l t a n t  author i -  
za t ions .  It a l s o  would no t  f o s t e r  DOE'S o v e r a l l  managerial approach 
toward decenr ra l i za t ion .  However, DOE Headquarters i s  respons ib lc  
f o r  po l i cy  and program development, and, accordingly,  should be 
responsible  for.. m a j  o r  dec i s ions  af  f ect.ing higher r i s k  opera t  ions.  
The bulk of ASFE opera t ions  a r e  considered moderate r i s k s ;  t h e r e  i s  
a small  number of h igh r i s k . p r o j e c t s .  Thus, f o r  HQ t o  assume review 
a u t h o r i t y  f o r  on1.y h igh r i s k  p r o j e c t s  would avoid many of t h e  problems 
c i t e d  above. I n  add i t ion ,  t,h,e d i f f i c u l t i e s  a ssoc ia ted  with p ro jec t  
u n f a m i l i a r i t y  could be p a r t i a l l y  avoided i f  prel iminary reviews were 
provided t o  t h e  HQ review panel by t h e  e n t i t y  with d i r e c t  p r o j e c t  man- 
agement au thor i ty .  
As-  another opt ion,  t h e  DOE Operations Off ices  could be delegated 
r e s p o n s i b i l i t y  f o r  s a f e t y  reviews f o r ,  low and moderate, r i s k  opera t ions .  
I n  t h i s  case  they could e i t h e r  review t h e i r  own opera t ions  o r  those  of 
o the r  Operations Offices.  The l a t t e r  a l t e r n a t i v e  could pose a problem 
i n  regard t o  c o n t r o l  and coordination,  and some c e n t r a l  a u t h o r i t y  ( e i t h e r  
DOE employees o r  a contrac tor)  l i k e l y  would be required  t o  oversee t h e  
process.  
Delegating t h e  r e s p o n s i b i l i t y  t o  t h e  Operat ions  Off i c e s  would 
serve DOE'S aim of d e c e n t r a l i z a t i o n  t o  t h e  f i e l d .  However, it i s  not  
c l e a r  whether t h e s e  o f f i c e s  have s u f f i c i e n t  resources  t o  conduct t h e  re- 
views i n  t h e i r  present  s t a t e .  For ins tance ,  i n  a recent  r e p o r t ,  GAO 
found deffc ' iencies  a t t r i b u t e d  t o  t h e  l a c k  of adequate s t a f f i n g  i n  t h e  
Oak Ridge Operations O f f i c e ' s  Safe ty  and Environmental Control Divi- 
s ion  (SECD). It was found t h a t  SECD had f i v e  s a f e t y  p ro fess iona l  
vacancies i n  January, 1980, wi th  two of them remaining vacant due t o  
t h e  f a c t  t h a t  they w e r e  recommended f o r  downgrading under t h e  c i v i l  
s e r v i c e  system. I n  another study, it was found t h a t  only two of t h e  
e igh t  Operations Off ices  have s a f e t y  s t a f f s  which a r e  d i s c r e t e  organlza- 
t i o n a l  u n i t s  with t h e  Safe ty  Director  having d i r e c t  access.  t o  t h e  F ie ld  
Office Manager. This f a c t o r  could make it extrememly d i f f i c u l t  t o  
coordinate  and organize t h e  s a f e t y  review panels  and manage t h e  reviews 
in an e f f e c t i v e  manner. I n  add i t ion ,  t h e  p ro fess iona l  s t a f f i n g  l e v e l  
has  e i t h e r  decreased o r  remained t h e  same a t  f i v e  Operations Off ices  
. s ince  t h e  AEC era .  Without an inc rease  i n  q u a l i f i e d  environmental, 
hea l th ,  and s a f e t y  personnel ,  i t  would be impossible f o r ' . t h e  Operations 
Off ices  t o  handle t h e  workload imposed on them i f  they were required  
t o  handle t h e  reviews f o r  a l l  low and moderate r i s k  opera t ions .  
A s  another a l t e r n a t i v e ,  t h e  Energy Technology Centers  could have 
a u t h o r i t y  f o r  s a f e t y  reviews f o r  moderate and/or low r i s k  p r o j e c t s  
under t h e i r  cognizance. They could a l s o  provide an i n i t i a l  review 
f o r  high r i s k  p ro jec t s .  The major b e n e f i t  of t h i s  a l t e r n a t i v e  is  t h e  
ease  of communication between t h e  con t rac to r  opera t ing t h e  f a c i l i t y  
and t h e  ETC Safe ty  and Health Manager. There could be a  problem en- 
sur ing t h e  independence of t h e  review because of t h i s ,  but  t h i s  may 
be avoided i f  t h e  Safe ty  and Health Managers r epor t  d i r e c t l y  t o  t h e  
ETC Directors .  However, t h e  ETC Safe ty  and Health Manager may be so 
in t ima te ly  involved wi th  p u t t i n g  toge the r  t h e  SARS documents t h a t  it 
w i l l  be impossible f o r  t h i s  ind iv idua l  t o  be t o t a l l y  ob jec t ive .  A s  
wi th  t h e  Operations Off ices ,  s u f f i c i e n t  personnel resources  may not  
be a v a i l a b l e  t o  adequately review a l l  s a f e t y  analyses,  and t h e  s k i l l s  
a v a i l a b l e  may be inappropr ia te  t o  t h e  t a sk .  I n  t h e s e  cases ,  consul- 
t a n t s  could be h i red  t o  a c t  a s  t h e  review body but t h i s  may be a  
c o s t l y  a l t e r n a t i v e .  
A s  spec i f i ed  previously,  c o n t r a c t o r s  could be u t i l i z e d  t o  co- 
o r d i n a t e  review panels ,  ensure t h e  provision of independent reviews, 
and maintain t h e  documentation f i l e s .  They a l s o  could be employed t o  
perform t h e  a c t u a l  reviews. The major weakness wi th  t h i s  l a t t e r  opt ion 
is  t h a t  t h e  s k i l l s  required  genera l ly  would be a v a i l a b l e  only i n  energy- 
producing i n d u s t r i e s .  I n  t h e s e  cases ,  t h e r e  could be d i f f i c u l t i e s  i n  
u t i l i z i n g  such con t rac to r s  because of poss ib le  c o n f l i c t s  of i n t e r e s t s  
and t h e  u s e  of p ropr ie ta ry  information which i s  o f t e n  involved. 
Future research which s t i l l  needs t o  be completed on t h i s  p ro jec t  
e n t a i l s  f u r t h e r  d e f i n i t i o n  of t h e  a l t e r n a t i v e s  i n  t e m s  of t h e  s k i l l s  
needed f o r  t h e  reviews and those  a v a i l a b l e  from t h e  sources ou t l ined  
above. I n  add i t ion ,  t h e  r e l a t i v e  c o s t s  o f '  t h e  a l t e r n a t i v e  review 
schemes w i l l  be est imated t o  t h e  ex ten t  poss ib le .  
SARS DOCUMENTATION WORT 
DOE Order 5481.1 r e q u i r e s  t h a t  a l l  pe r t inen t  d e t a i l s  of t h e  
a n a l y s i s ,  review, and au thor iza t ion  r e l a t i v e  t o  any DOE opera t ion 
be t r a c e a b l e  from t h e  i n i t  i a i  i d e n t i f i c a t i o n  of a hazard t o  . i ts  
e l iminat ion o r  t h e  a p p l i c a t i o n  of c o n t r o l s  necessary t o  appropri- 
. a t e l y  reduce t h e  r i s k .  Each ASFZ opera t ion is  character ized by 
unique hazard r i s k s .  The content  o f .  each Safe ty .  Analysis Report. i s  
intended t o  provide s u f f i c i e n t  background m a t e r i a l s  t o  understand t h e  
unique c h a r a c t e r i s t i c s  of t h e  project., i d e n t i f y  t h e  problem, eva lua te  
a l t e r n a t i v e  s o l u t i o n s ,  and make recomendat  ions.  Thus, ther.e is 
l i t t l e  d i f f e r e n c e  i n  format between a Prel iminary Hazards Analysis 
Report and an Operat ional  Hazards Analysis  Report, f o r  example, but  
they w i l l  vary  considerably i n  scope and may d i f f e r  i n  approach. A 
PHA would i d e n t i f y  hazards and recommend so lu t ions  t o  c o n t r o l ,  el imi-  
na te ,  o r  m i t i g a t e  t h e  hazard, whereas an OHA would concentra te  on t h e  
adequacy of implement a t  ion. 
Documentation should be re ta ined  f o r  t h e  l i f e  of t h e  involved 
DOE opera t ion and should include in f  o ~ a t  ion pe r ta in ing  t o  : 
t h e  systematic i d e n t i f i c a t i o n  of hazards.; 
; t h e  es t imat ion '  of t h e  l ike l ihood  of occurrence of each 
hazard-related ' inc ident  ; 
t h e  es t imat ion of p o t e n t i a l  consequences; 
t h e  ident  i f  f c a t  Yon. of measures t o  e l iminate ,  c o n t r o l ,  
o r  m i t i g a t e  hazards ; 
.achievement of compliance wi th  a l l  s a f e t y  design 
s p e c i f i c a t i o n s  ; 
'the review and approval processes of SARS; 
documented management acceptance of any r e s i d u a l  r i s k  
assoc ia ted  wi th  t h e  opera t ion;  and 
r i d e n t i f i c a t i o n  of t h e  fundLng l e v e l  necessary t o  achieve 
t h e  s a f e t y  l e v e l  object ive .  
A F t U  is  comparing the SARS documentation requirements with pro- 
cedures used elsewhqre to  develop an.approach which meets SARS 
.requirements in  a- cost. e f fect ive  manner. 
SARS ASSESSMENT REPORT 
AFMA i s  undertaking an in tens ive  examination of t h e  SARS- 
r e l a t e d  events  p e r t i n e n t  t o  s p e c i f i c  DOE opera t ions  such a s  t h e  
I C G G  and CONOCO g a s i f i c a t i o n  proj  e c t  s. Currently,  t h e r e  appears 
t o  be an o v e r a l l  l a c k  of communication and coordinat ion between those  
.performing t h e  s a f e t y  analyses  and those  expected t o  perform t h e  in- 
dependent reviews. For ins tance ,  t h e  PSAR f o r  t h e  ICGG high-BTU 
g a s i f i c a t i o n  p r o j e c t  i s  expected by t h e  Corps of Engineers/Huntsvil le  
Division t o  be a v a i l a b l e  f o r  independent review by J u l y  1981. Al- 
though OPTA is expected t o  provide t h e  review, 'and, t h e r e f o r e  should 
a l ready be developing t h e  review panel and procedures t o  be followed, 
OPTA w a s  not  aware t h a t  a PSAR w a s  i n  prepara t ion.  It seems c l e a r  
t h a t  some mechanism is needed t o  provide an overview.of t h e  ASFE SARS 
process.  A c e n t r a l  a u t h o r i t y  is  needed t o  monitor t h e  SARS process 
I and ensure t h a t  t h e  review e n t i t i e s  a r e  appropr ia te ly  n o t i f i e d .  . The 
kinds of information needed would include:  
when s a f e t y  analyses  a r e  t o  be i n i t i a t e d ;  
t h e  preparer  of t h e  SAR; 
projec ted  d a t e  of SAR completion; 
independent reviewers; and 
p r o j e c t  dec i s ion  points .  
This type  of c o n t r o l  process  would a l low f o r  more accurat.e 
recordkeeping, more e f f i c i e n t  prepara t ion and review of s a f e t y  
analyses ,  and would feed n a t u r a l l y  i n t o  t h e  documentation require-  
ments of DOE Order 5481.1. 
Thrmtgh i-nrtcvicws a t  various f i e l d  operations, it has become 
apparent t h a t  another problem a r e a  i n  r e l a t i o n  t o  SARS implementation 
is t h e  l a c k  of c l e a r  d i r e c t i o n  from DOE Headquarters. No o f f i c i a l  
guidance has  been provided t o  t h e  f i e l d  i n  regard t o  SARS implementa- 
t i o n ,  and Headquarters remains responsible  f o r  t h e  review and author- 
i z a t i o n  of a l l  DOE p r o j e c t s  and t h e i r  r e l a t e d  s a f e t y  analyses.  This 
t Y 
imposes a very heavy workload on ASFE, and it would. seem t h a t  a more 
thorough and e f f i c i e n t  review of a t  l e a s t  t h e  low and moderate r i s k  
opera t ions  could be c a r r i e d  ou t  i n  t h e  f i e l d .  For h igh r i s k  opera- 
t i o n s  a s  we l l ,  a prel iminary review could be c a r r i e d  . - out a t  t h e  f i e l d  
l e v e l  and t h e  review comments and recommendations could be forwarded 
t o  Headquarters f o r  .c .onsiderat ion and/or inc lus ion  i n  t h e  formal re- .  
view. Regardless of. what i s  f i n a l l y  decided upon, it is c l e a r  t h a t  
f i rmer  d i r e c t i o n  and c o n t r o l - f r o m  Headquarters is  necessary i n  regard 
to Jssues  such a s  t h e  performance o f . r ev iews  and t h e  recommended con- 
t e n t  of.  s a f e t y  analyses.  
